Introduction
One of the most fashionable topics is sustainable development nowadays. Since environment-consciousness became stronger in the 70's, the analysis of the connection between economic development and environment had also got bigger attention all over the world. "The Limits to Growth", the report of the Club of Rome was published in 1972 followed by "Common Future" from UN Brundtland Commission in 1987. These reports were the first ones stressing that the pollution caused by the economic system jeopardizes the future of humankind [11] . Furthermore, Brundtland's report initiated the definition of sustainable development: "development that meets the needs of the present without compromising the ability of future generations to meet their own needs" [18] . However, sustainability has temporal and spatial dimension as well. The Brundtland definition emphasizes the temporal dimension, the so called intergeneration solidarity. In addition, the spatial dimension is about intra-generation solidarity which can be illustrated by the following definition: development that meets the needs of local people without compromising the ability of people living elsewhere to meet their own needs [4] .
In Hungary -partly because of the international trends mentioned above -the first law which regulated environmental protection was issued in 1976. Transportation was identified as one of the most important cause of environmental problems in this law. Nowadays, it is still responsible for a considerable amount of airborne emissions.
The more and more serious externalities caused by the growth of motorization (including environmental pollution) appeared in the transport sector after the Second World War. It seemed that the maximum level of motorization could be at the point where nearly every household has one car (~300-400 cars / 1000 inhabitants). Considering western European trends, now we can recognize that the saturation point is where almost everyonewho is able to drive -has a car (~700-800 cars / 1000 inhabitants) [1] .
Externality is an impact in which one economic actor influences the welfare of another in a way that it is not reflected in the price. So externalities are "effects that are out of market", or in other words "effects that have no market" [6] . It means in practice that someone who drives a car causes a significant negative effect on the others around (e.g. pollute the air) while not compensating it, not paying for the loss, that is, the cost is shifted to the community. Fig. 1 . An Example of congestion externality [7] Fig . 1 shows the relation between private, social (or system) transport cost and transport demand functions which is based on a practical estimation similar to Orosz-Pásti [12] (with actualized specific costs) [7] . If road users decide on their trips based on their private costs, then the equilibrium will be at the intersection (point A) of the blue (private travel cost) and the green (travel demand) functions. It will result in 4000 PCU/hour traffic volume on the sample road with 200 HUF/km of private cost (the cost of travel time and vehicle operation cost together) and 600 HUF/km of system cost. If they decide on the basis of the system cost (the cost caused for other road users) the equilibrium will be at the intersection (point B) of the red (transport system cost) and the green (travel demand) functions. This case results 3200 PCU/hour traffic volume with 300 HUF/km of social cost. This calculation illustrates properly the recurrent congestion externality as some kind of "social trap", but it also shows a possible solution [5] . The solution in this example is the internalization of external costs, namely the inclusion of the caused social costs in road user's prices. That is the theoretical basis of urban road pricing [16] .
Besides congestion, there are other external effects in transport (e.g. environmental effects, accidents etc.). The higher the traffic volume is, the more significant the external effects are, basically in cities with high population density. In these cities we usually meet more constraints simultaneously:
• available space for transport -therefore capacity -is limited,
• different protected areas (such as historical city centres),
• high volume of travel demand. This paper focuses on the solution of urban transport problems. The topic is quite relevant because in cities -where the extent of the mentioned negative effects had grown in the last decades -there was a decrease in liveability and economic competitiveness [13] . From bigger cities residents have moved out to suburban regions where they found more liveable conditions. This so called urban sprawl effect just intensified the problems, because those who moved away still travel frequently into the city, hence they simply caused more strain to the transport system [2] .
In order to diminish the negative effects and to prevent harmful processes a more sustainable organization of the transport system is needed. The main purpose is to significantly increase liveability with new innovative answers to the recent challenges.
Besides the negative effects, the economic crisis is an excellent opportunity and also a constraint to allocate the available financial resources in the most efficient way. So, we have to apply the most cost-efficient solutions to approach the optimal operation of transport systems.
Possibilities to manage travel demand
With some simplification, in certain periods of time (e.g. in peak hours) and at certain places (e.g. city centre) when transport demand is higher than the supply, traffic problems occur. From this point of view -except the "do-nothing" case -there are two types of possible solutions to manage these problems:
1 Measures increasing transport supply, 2 Measures influencing transport demand.
Supply generation
Conventionally, supply-generative measures aim to resolve the bottlenecks of transport networks. It can be resolved with an increase in capacity (e.g. widening of an existing road or creation of new parking places) or with the creation of a new link (e.g. build of a new bridge or a bypass road). These measures are effective to resolve bottlenecks or recover missing connections, but the followings have to be taken into consideration:
• As it was mentioned in the introduction, extension of a current or creation of a new network link might often be problematic in urban areas. Especially in city centres there is not enough space physically because of current structures or other restrictive factors.
• Conventional, supply-generative investments are often expensive, so funding of them is difficult in most cases. It also means that careful cost-benefit analyses (CBAs) and costefficiency analyses needed to guarantee the best value for money. It is especially important to assess the types of the expected benefits. Projects with significant environmental, accident and operating cost savings or generated revenues are mostly (economically) sustainable. However if the main benefit is travel time saving, than its reduction or disappearance
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An example of generated traffic [7] can be expected within the evaluation period if we assume a constant travel time budget on a long run [14] . In addition, as CBAs lay on forecasted traffic volumes and other assumptions prudent sensitivity analyses and risk assessments needed in every case [10] .
• The changes of transport supply directly influence the demand side. Up to a saturation point -which is generally not reached in urban areas -additional capacity generates additional demand (generated traffic) [9] . (see Figure 2) • According to older studies from the UK, interventions aiming the optimization of urban road networks are not that effective. Smeed's analyses in London pointed out that drivers are not joined the traffic below a certain average speed (9 mph/h = 15 km/h). But if the average speed was over that certain level due to the cancelled and modified trips or any intervention, then traffic is also started to grow up until the critical value. It means that without fiscal regulatory measures the average speed on urban roads could be around 15 km/h on a long-term [15] .
Despite the above mentioned aspects, conventional supplygenerative measures cannot be only interpreted negatively. Certain missing connection, for example bridges, extension of ring roads or interconnected trams can seriously improve the transport system of a city. At the same time there are also supplygenerative measures in the innovative sense. They could be vehicle or infrastructure improvements, which can help to make the system safer, more economic or environmentally-friendly.
Influence of transport demand
It is also possible to influence passenger transport demands. These measures can balance demand and supply and minimalize protrusive differences in order to reach the optimal usage of the transport network.
What and how can we influence? According to the subject and the method there can be two different classifications:
A. Besides the above mentioned measures, regulation and optimization of urban freight transport and other city-management processes can also help. Innovative cities organize their logistic tasks (waste management, cleaning etc.) in accordance with their city logistic concepts. In addition, freight transport can also be regulated with low emission zones and freight charging systems or dedicated HGV lanes.
Analysis of best-practices in transport demand management
Measures for influencing travel behaviour got acclimatized in several innovative cities. There are some good solutions, which spread quickly in transport planning as a consequence of their success (e.g. bus lanes, traffic calming of city centres, reallocation of public spaces, public transport priority). There are also practices, which have been prosperously applied in certain cities, but their transferability is quite problematic (e.g. vehicle storage standards in Japan, sophisticated -time, distance and location based -public transport fares in Singapore). Other, basically auspicious but risky fiscal incentives (e.g. urban road pricing, congestion charging, HOV/HOT lanes) spread more slowly [17] . The main risks in these instruments are in connected with the social acceptance and efficiency of the controlling system. Table 1 shows the basic assessment of several examples from each type of measures. For successful application the importance of customization to local circumstances (e.g. traditions, law-abiding behaviour, average incomes) has to be highlighted.
According to this analysis and other transport-organizing practices the following success factors can be summarized for liveable cities [8] :
• Harmonization of urban (land-use) and transport planning,
• Comprehensive regulation with efficient controlling,
• Consideration of operational aspects,
• Integration of urban and suburban transport systems,
• Enhancement of flexibility within the system,
• Intermodality and interoperability,
• Widespread application of fiscal demand management tools (user pays principle, internalization of external effects), • Improve the conditions of non-motorized transport modes,
• Implementation of demand-responsive services,
• Enhancement of level and reliability of service,
• Passenger orientation and user-friendliness,
• Strategic planning of energy consumption,
• Harmonization of transport demand and land-use.
Sustainable Urban Mobility Planning (SUMP) as an especially innovative approach has to be highlighted, which can foster the infiltration of the above mentioned factors. SUMP is an anthropocentric strategic planning practice, which emphasises the following aspects: quality of life, multimodality, participative planning, traffic safety, liveability, environmental pollution and cost-efficiency.
In order to promote the spread of SUMP practice, the European Union is about to ensure advantages in application for Per. Pol. Transp. Eng. Tab. 1. Practical assessment of some transport demand management tools [7] grants for those who use it as it is also highlighted in the White Paper [3] . Moreover, it is also possible that it can be a requirement for accessing grants in the future.
Conclusions
In this paper fundamental problems of urban transportation and the general risks of conventional supply-generative transport investments were reviewed. Possible solutions with 56 measures of travel demand management were also sketched.
Through international best-practices several success factor were determined. The importance of fiscal regulation (users pay principle), strategic transport planning and land-use planning have to be outlined among these factors.
According to this analysis the following conclusions can be drawn. In order to enhance the liveability of a large city, hard (infrastructure and vehicle), soft (traffic information, etc.) and "stick and carrot" measures have to be used in balance. Throughout their application we have to take the main and side effects into consideration. As users can naturally make mistakes (e.g. misunderstand incentives or misuse systems), it has to be taken into account in planning processes. As a consequence of growing mobility new transport problems occurred, which need to be handled in new ways. Harmonization of urban and transport planning is needed to exploit the synergies of them. It is also important to overcome the conventional sectorial and project planning approach, and establish a multimodal, strategic planning practice in coherence with SUMP. Fig. 6 . A possible flowchart of transport-organization in coherence with SUMP approach [7] To sum it up: we need to use transport-organizing measures that optimize the traffic loads on the transport network with regards to the land-use, traffic safety and environmental aspects. So we have to apply measures:
• adjusting to local needs;
• fitting to current (national, regional, local) regulations;
• in harmony with urban and transport planning;
• in coherence with stick and carrot principle;
• considering main and side effects;
• according to multimodal, regional strategic planning approach.
